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[57] ABSTRACT 

A floor polisher, while travelling, causes a pad to rotate 
at a high speed to polish a floor. The floor polisher has 
a vertically moving mechanism adapted to move the: 
pad in the vertical direction with respect to the floor, a . 
ground pressure adjusting mechanism adapted; to main- \ 
tain a ground pressure of the pad a set pressure by con-, 
trolling the vertically moving mechanism, and a floor 
protecting mechanism adapted to actuate the vertically 
moving mechanism to lift the pad immediately when 
the travel of the floor polisher is stopped. • 

6 Claims, 4 Drawing Sheets 
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1 2. 

changes of situation and when the polisher is stopped 

FLOOR POLISHER moving, the ground pressure of the polishing pad 

against the' floor is released in order to prevent exces- 

BACKGROUND OF THE INVENTION sive heating and excessive pressure. 

L Field of the Invention 5 In order to acmeve the above objecVa floor polisher 

This invention is utilized in the technical field of according to the present invention is provided with the 

sweepers for cleaning up a floor. More particularly, the following means or mechanisms, 

invention relates to a floor burnisher or polisher pro- (0 A floor polisher which allows, while travelling, a 

vided with a pad which is rotated at a high speed to pad thereof to rotate at a high speed to polish a floor, is . 

polish a floor when the floor burnisher or polisher is 10 provided with a vertically moving means or mechanism 

moved by hand or by motor. adapted to move the pad in the vertical direction with 

2. Brief Description of the Prior Art respect to the floor. 

In order to clean up a floor, there is generally re- (2) The floor polisher is provided with a ground pres- 
quired a floor scrubbing operation for scrubbing a floor sure adjusting means or mechanism adapted to maintain 
with a scrubbing pad after a liquid detergent is spread 15 the ground pressure of the pad alwas at a set pressure by 
over the floor and wiping off dirty water produced by controlling the vertically moving means or mechanism. . 
the scrubbing and a floor burnishing or polishing work (3) The floor polisher is provided with a floor pro- 
for buffing and polishing up a floor after a wax is ap- tecting means or mechanism adapted to actuate the 
plied onto the floor which was scrubbed. The first-men- vertically moving means or . mechanism to lift the pad; 
tioned floor scrubbing operation can automatically be 20 immediately when the floor polisher is stopped travel- 
performed by a floor scrubber including a scrubbing ling. 

pad and a squeegee for absorbing dirty scrubbing water, The vertically moving means or mechanism used 

whereas the second-mentioned floor burnishing or pol- ntre ^ f or example, a motor for moving the pad in the 

ishing work can be automatically performed using a vertical direction together with a rotating motor by 

floor burnisher or a floor polisher including a polishing 25 revolving ft ^qq^ shaft normally or reversely, the 

pad which is able to rotate at a high speed. ground pressure adjusting means or mechanism used 

In the conventional -floor burnisher or polisher, the here ^ for m electronic control device for 

ground pressure of the pad i against : i floor has an impor- ^ ^ preS sureof the pad always to a set 

tantsi*pn^ me b detecting a power variation (variation in 

amghspeedsuchas^ 30 5 i~ motQr fof rotadng ^ 

^u^pressureof the pad against Ae^r b too weak, the motor for verticaflymJving the 
the force for polishing the floor becomes insufficient. , 6 . e . . a 
On the contrary, in- Sae the ground pressure is too normall y or reversely. Sunilariy, the floor protect- 
strong, the outer surface of the floor material is heated m & ^^^J°^™u 
by fractional heat and as a result, the wax applied onto 35 self-travelling type, lifts the pad immediately when the 
the outer surface thereof is changed to yellow. And, in travelling motor is stopped and, m case the floor pol- 
some extreme cases, the floor material is damaged. *her is a hand-push type, is a magnet detecting sensor 
However, since the conventional floor burnisher or or °* °^<f sensor in which light is utilized instead of 
polisher is designed such that the pad thereof is rotated a *? r detecting a magnetic variation of a mag- 
at a constant speed and thus at a predetermined ground 40 neGC rotating plate mounted on an axle and .transmit- 
pressure, it cannot adequately follow changes in a when the magnetic variation is stopped due to 
ground pressure due to various causes such as changes interruption of the movement of the floor polisher, a 
in the state of a floor, wear of the pad surface and the working signal to the pad vertically moving motor to 
like. Therefore, the above-mentioned problems due to ^ ^ P 3 ^* 

too weak or too strong ground pressure always occur. 45 The above-described means or mechanisms function. 

Furthermore, if the pad is kept rotating when travel as follows, 

of the floor burnisher or polisher is stopped, the floor The means or mechanism (1) moves the polishing pad 

will be heated by friction heat resulting in peeling of m toe vertical direction with respect to the floor, 

wax applied onto the floor or damage to the floor mate- whereby the pad pressure can te desirably adjusted, 

rial. Therefore, when the conventional floor burnisher 50 either in a weak way or in a strong way and the pad can 

or polisher is stopped, the pad must immediately be be separated from the floor completely, 

stopped rotating by turning off the switch of the pad The means or. mechanism (2) is capable of maintain- 

motor. However, because the pad is rotated at such a ing the ground pressure of the pad always at a set pres- 

high speed of about 2,000 rpm, as previously described, sure with respect to the floor by adequately controlling 

even if the motor is immediately stopped, the pad is still 55 the vertically moving means of mechanism irrespective 

kept rotating for some time due to the force of inertia. of an occurrence of changes in the floor, pad surface, 

As a result, the floor is excessively heated or damaged etc. Accordingly, there can be overcome such problems 

by the undesirable extrarotation of the pad as men- as an insufficient polishing due to too weak ground 

tioned. pressure, an adverse affect on the floor due to too 

The present invention has been accomplished in 60 strong ground pressure, or the like. Therefore, the floor 

order to overcome the problems inherent in the prior can always be polished beautifully . " 

art The means or mechanism (3) lifts the pad from , the 

A „ ^ m ™™™^t floor immediately when the floor polisher stops mov- 

SUMMARY OF THE INVENTION ing. Accordingly, there can be overcome such problems 

It is therefore an object of the present invention to 65 as an excessive polishing of the floor by the pad when 

provide a floor polisher, in which the ground pressure the floor polisher is stopped. Therefore, the floor is not 

of a polishing pad against a floor is maintained always at excessively heated nor damaged due to the excessive 

a set pressure (constant pressure) following various polishing. 
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As described in the foregoing, by virtue of the provi- 
sion of the above-described means or mechanisms, the 
various problems inherent in the prior art can effec- 
tively be overcome. 

The above and other objects, characteristic features 5 
and advantages of the present invention will become 
more apparent to those skilled in the art as the disclo- 
sure is made in the following description of a preferred 
embodiment of the present invention, as illustrated in 
the accompanying drawings, wherein: 10 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view showing one example of a floor 
polisher according to the present invention; 

FIG. 2 is a side view showing the floor polisher of 15 
FIG. I but when a pad thereof is exchanged; 

FIG. 3 is a side view showing the internal structure 
thereof; 

FIG. 4 is an enlarged front sectional view of an im- 
portant portion thereof; 20 

FIG. 5 is a schematic view showing one example of a 
floor protecting mechanism; 

FIG. 6 is a side sectional view of an important portion 
thereof; 

FIG. 6a is a view similar to FIG. 6 of an alternative 25 
structure; and 

FIG. 7 is a block diagram showing an electric drive 
and control means. 



DETAILED DESCRIPTION OF THE 
EMBODIMENT 



30 



One preferred embodiment of a floor polisher accord- 
ing to the present invention will be described with refer- 
ence to the accompanying drawings. 

In FIGS. 1 though 3, 1 denotes a vehicle body of a 35 
self-travelling type floor polisher which also has func- 
tion to scrub a floor. The vehicle body 1 is moved on a 
floor by wheels 2 which are rotated by a travelling 
motor 2M (or motor for running). 2a denotes an axle for 
the wheels 2. 3 denotes an operating handle mounted on 40 
a rear part of the vehicle body 1. 4M denotes a pad 
motor disposed at the inner side of a front portion of the 
vehicle body 1. A pad rotating mechanism comprises 
the motor 4M and a speed reducer 5. The speed reducer 
5 is designed such that by operating a speed shift lever 45 
5 disposed at one side portion of the vehicle body 1, the 
speed of rotation of the pad motor 4M can be shifted 
between two stages, i.e., 500 rpm suitable for scrubbing 
and 2,000 rpm suitable for polishing. The shifted state 
corresponding to the speed of rotation of the pad motor 50 
4M is displayed on a control panel (not shown) disposed 
at a portion of the handle 3. 6 denotes a pad rotating 
chamber formed at a bottom surface of a front portion 
of the vehicle body 1. Disposed within the pad rotating 
chamber 6 is a pad holder 5a which is connected to the 55 
speed reducer 5. ST denotes a turn-over switch which is 
turned on so that a motor for moving the pad in the 
vertical direction as will be described can be activated 
only when the shift lever 5L is shifted to the polishing 
side. 7 denotes a dirty water tank mounted within the 60 
vehicle body 1. The dirty water tank 7 is provided at its 
back with a scrubbing liquid tank (not shown). 8 de- 
notes a squeegee disposed at a rear portion of the vehi- 
cle body 1. Dirty water produced on the floor by scrub- 
bing squeegee 8, then passes through a hose 9 and is 65 
collected into the dirty water tank 7. 10 denotes a dirty 
water discharge hose mounted on the dirty water tank 
.7. 



FIG. 2 illustrates a different state of the vehicle body 
1 where the whole of the vehicle body 1 is pushed down 
so that the same is inclined along the inclined surface la 
of the bottom portion. A scrubbing pad 11 and a polish- 
ing pad 12 can be attached to and removed from the 
vehicle body 1 when the vehicle body 1 is held in its 
inclined state as illustrated. 11a and 12a respectively 
denote screws for positioning the pads 11 and 12. The 
centers of the respective pads 11 and 12 are established 
by the screws 11a and 12a and exchangably mounted 
within the pad holder 5a of the speed reducer 5 by an 
adhesive tape (not shown). It is noted, however, that the 
illustrated mounting structure is only one example of 
the structure, and the pads 11 and 12 may be mounted 
by any other suitable means. The scrubbing and polish- 
ing pads 11 and 12 employed in this embodiment are 
respectively formed of a coarse fiber and a fine- fiber. 
However, a brush pad may be used as the scrubbing pad 
11. 

Next, in FIG. 3, 13 denotes a blower mounted on the 
vehicle body 1. The blower 13 is rotated by a blower 
motor 13M to exhibit an absorbing function. The 
blower 13 is provided with an absorbing pipe which is 
bifurcated at a portion of an electromagnetic switch 
valve 14 into a dust absorbing pipe 14a and a dirty water 
absorbing pipe 146. The dust absorbing pipe 14a is con- 
nected to a filter box 15, whereas the dirty water ab- 
sorbing pipe 146 is connected to the dirty water tank 7. 
In the figure, 6a denotes a pipe for connecting the filter 
box 15 and the pad rotating chamber 6 with each other, 
and 7a denotes a partition panel disposed in a vertically 
erected posture within the dirty water tank 7. 

The electromagnetic switch valve 14 is switched in 
association with the shifting operation of the speed shift 
lever 5L. When the speed shift lever 5L is set in the 
scrubbing speed position, the electromagnetic valve 14, 
upon closing the dust absorbing pipe 14, directs the 
suction of the blower 13 to the squeegee 8 through the 
dirty water tank 7 and hose 9 and collects a scrubbing 
dirty water produced by the scrubbing into the dirty 
water tank 7 as illustrated. On the other hand, when the 
speed shift lever 5L is set in the polishing speed posi- 
tion, the electromagnetic valve 14 is switched to direct 
the suction of the blower 13 into the pad rotating cham- 
ber 6 through the filter box 15 and collects waste 
thread, fine powder dust, etc., which are produced by 
the polishing rotation of the polishing pad 12, into the 
filter box 15. 

Furthermore, in FIGS. 3 and 4, 56 denotes a movable 
plate with the pad mounting mechanism mounted 
thereon, and 5c 5c denote supporting brackets each 
provided at each side of the movable plate 56. Likewise, ' 
66 denote fixing brackets on an upper surface of the pad 
rotating chamber 6 (fixing chassis), 16, 16 denote rotat- 
abje operating arms which are swingably disposed be- 
tween the brackets 5c and 66, and 17 denote parallel 
movement arms which are swingably disposed between 
the brackets 5c and 66. The arrangement is such that the 
pad rotating mechanism (motor 4M and speed reducer 
5) mounted on the movable panel 56 is vertically oper- 
ated along the central portion of the pad rotating cham- 
ber 6 while being supported by the respective arms 16 
and 17. 

16a denotes a mounting shaft stretched between 
upper ends of the operating arms 16 which are bent in a 
generally inversed V shape. The mounting shaft 16a is 
provided at its intermediate portion with a casing 18 
hanging down therefrom and containing therein a pad 
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vertically moving motor 19M which is activated only vehicle body 1 is stopped, the sensor 2s sends a coin- ■•■ 
when the shift lever 5L is shifted to the polishing side. mand for a reverse rotation to the pad vertically moving 
A lower end portion of a rotating threaded shaft 19a motor 19M immediately, so that the pad 12 is lifted from ' 
mounted on the motor 19M through a thrust bearing the floor. 

19/i in such a manner as to be directed downward is 5 In the above-described embodiment, the speed of 
threadedly engaged in a nut 20 secured to the upper rotation of the pad motor 4M is shifted between two: 
surface of the pad rotating chamber 6 by mounting stages by the speed reducer 5. Alternatively, the speed 
plates 20c, 20a The foregoing structure constitutes the of rotation of the pad motor 4M may be shifted between 
pad vertically moving mechanism. two stages by a speed change gear, using a belt pulley; ■ 

Therefore, according to the vertical moving mecha- 10 In the present invention, there may be employed 
nism, when the vertically moving motor 19M is rotated instead an optical sensor 2c shown in FIG. 6a instead of 
normally, the threaded shaft 19a moves through the nut the magnetic sensor 2s for detecting plates 2 to on rotat- ' 
20 and the vertically moving motor 19M is lowered. ing plate 2/ for determining whether the axle 2a is being 
Accordingly, the movable plate Sb is lowered by the rotated. 

operating arms, 16 in association therewith and the IS FIG. 7 is a block diagram showing the electric con- 
polishing pad 12 mounted on the pad rotating mecha- trol and operation means of a floor polisher according ' 
nism is also lowered to increase the ground pressure to the present invention. A control portion 21 provided 
against the floor. On- the other hand, when the verti- with a control panel portion and an electronic instru- - 
cally moving, motor 19M is rotated reversely, the pad ment such as a microcomputer is connected with the 
rotating mechanism is lifted to reduce the ground pres- 20 afore-mentioned various motors 2M, 4M, 13M and • 
sure against the floor and, as a result, the pad 12 can be 19M, the electromagnetic switch valve 14, the magnetic / 
separated from the floor. sensor 2s and the pad pressure detector 4T. The. pad 

The reason why the polishing pad 12 is designed so as pressure detector 4T is connected with a pad pressure • 
to be vertically movable is that the pad pressure can be setting device 4S, and the vertically moving motor 19 M 
adjusted in accordance with the state of the floor or the 25 is connected with a turn-over switch 3T. The function .; 
pad. surface. In. the case. of an automatic adjustment, a of each component is the same as previously described. . 
reference value is adjustable to three stages of high, Since the present invention is constituted in the man- 
intermediate and low as will be described, whereas in ner as described, when a floor is to be scrubbed, the > 
the case of a manual adjustment, the value is adjustable speed shift lever 5L is operated first to set the pad rotat- 
according to an indicator. In the present invention, the 30 ing mechanism to a scrubbing speed (500 rpm), and the ■'. 
pad pressure is held always to a set value by the ground scrubbing pad 11 is attached to the rotating mechanism. ; 
pressure adjusting device. The floor is scrubbed by the scrubbing pad 11 while ; 

That is, in the present invention, the power variation scattering a liquid detergent onto the floor. Since the 
(electric current value variation) of the pad. motor 4M, absorbing force of the blower is acting on the squeegee , 
which is varied depending on the strength or weakness 35 side when the floor is scrubbed, the dirty water formed r 
of the ground pressure of the pad 12 against the floor, is on the floor during scrubbing can be absorbed and ; 
detected by a pad pressure detector 4T (see FIG. 7) cleaned by the squeegee. 

such as, for example, a wattmeter or an amperemeter. In order to polish the floor, which was scrubbed by 
When the detected value exceeds an allowable range or the scrubbing pad 11 and absorbed by the squeegee,., 
tolerance, the vertically moving motor 19M is rotated 40 with a wax, the vehicle body 1 is inclined, as shown in . 
reversely by a control device to lift the pad 12 so that FIG. 2, and then the scrubbing pad 11 is exchanged for [ 
the pad pressure is adjusted so as to reduce it until it is the polishing pad 12. Then, the speed shift lever 5L is 
coincident with the set value. On the contrary, when operated to set the speed of rotation. to a polishing speed 
the detected value is lowered below the allowable range (2,000 rpm). If the floor with a wax applied thereon is 
or tolerance, the pad 12 is lowered by rotating the pad 45 buffed by the polishing pad 12 rotating at a speed of s 
vertically moving motor 19 so that the pad pressure is 2,000 rpm, the floor can be finished in a brilliant and. 
raised to the set value. beautiful finish. Since the absorbing force of the blower , 

Furthermore, in the present invention, if the vehicle acts on the pad rotating chamber 6 side during the pol- . 
body 1 is stopped when the floor is polished by the ishing work, the tiny waste threads, fine powder dust, 
polishing pad 12, the floor protecting mechanism works 50 etc., which are produced by the buffing, are drawn into 
such that the pad 12 is immediately lifted from the floor. the niter box 15 due to the suction force of the blower. 
As a result, the floor is protected from being damaged. When the shift lever 5L is shifted to the .polishing 

That is, in a self-travelling type polisher, as soon as side, the turn-over switch 5T is turned on to actuate the 
the travelling motor 2M is turned off, the vertically vertically moving mpr.haTikm, the ground pressure ad- 
moving motor 19M is immediately rotated reversely to 55 justing mechanism and the floor protecting mechanism. . 
lift the pad 12, whereas in a hand-push type polisher, a Therefore, the polishing pad 12 is contacted with the 
protecting mechanism as illustrated in detail in FIGS. 5 floor always under a suitable pressure for buffing so that 
and 6 protects the floor. the polishing work can be performed without trouble. 

In FIGS. 5 and 6, 2r denotes a magnetic rotating plate In addition, since the pad 12 is immediately lifted from . 
which a plurality of magnetic plates 2ta are spacedly 60 the floor when the vehicle body 1 is stopped, an exces- 
arranged in the circumferential direction thereof. The sive heating due to the extra rotation of the pad during 
rotating plate 2 is mounted on an axle 2a and rotated the stopping time of the vehicle body 1 can be pre-/ 
when the vehicle body 1 travels. On the other hand, 2s vented from occurring, whereby the floor can be efiec- . 
denotes a magnetic sensor for determining whether the - tively prevented from being damaged, 
rotating plate 2t is being rotated. The sensor 2s detects 65 In the illustrated embodiment, the polisher is also, 
the rotating state of the axle 2a, Le., the travelling state used as a scrubbing device. Of course, the polisher may 
of the vehicle body 1, by sensing magnetic variation have only the polishing function without the scrubbing 
caused by the rotation of the rotating plate 2t When the function. . 
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As described in the foregoing, in a floor polisher a floor protecting mechanism connected to said verti- 

according to the present invention, since the ground cally moving mechanism for controlling said verti- 

pressure of the polishing pad can be always maintained cally moving mechanism to lift , the pad immedi- 

at a set value, there can be overcome such problems as atel Y when ^ traveI of tne floor Polish er » 

that the polishing work on a floor becomes insufficient 5 stopped. 

due to too weak ground pressure and the floor is dam- z A n ° or Polisher as claimed in claim 1, wherein said 

aged due to too strong ground pressure. Moreover, the vertically moving mechanism is a reversible motor for 

pad pressure can be adjusted by itself following the T^L*! P ^ * th ^ vertlcal dire ? tlon by revolvin S a 

changes in state of the floor or pad, and therefore, the m lhr ^ ^ °5 5**™** . , . . . 

n u r u j v ii i jj-.- *l 10 3. A floor polisher as claimed in claim 1 or claim 2, 

floor can be polished ^ifully. ^ addition, since to wherein ^ £ ound e adjustin mechanism j, ^ 

pad is immediately ^hfted from the floor when the vein- electronic co ^ ol d ^ for adj^ * the g^d pres - 

cle body is stopped, the floor can also be prevented sure of ^ pad so that it ^ always a M pressure by 

from being damaged by the extra rotation of the pad detecting a power variation of the motor for rotating 

even after the vehicle body is stopped and the polishing |5 the ^ md ^en rotating the motor for vertically raov- 

work can be performed smoothly. As seen in the fore- mg tne pa d normally or reversely according to the 

going, a floor polisher according to the present inven- detected value. 

tion is indeed an epoch making device for cleaning a 4. a floor polisher as claimed in claim 1 or claim 2, 

floor. wherein said floor polisher is a self-travelling type hav- 

From the foregoing it will be seen that a novel and 20 ing a travelling motor, and said floor protecting mec In- 
efficient floor polisher has been described herein. The nism comprises means for operating said vertically 
descriptive and illustrative materials employed herein moving mechanism for lifting the pad immediately 
are utilized for purposes of exemplifying the present when the travelling motor is stopped, 
invention and not in limitation thereof. Accordingly, 5. A floor polisher as claimed in claim 1 or claim 2, 
numerous modifications of the present invention will 25 wherein said floor polisher is a hand push type, and said 
occur to those skilled in the art without departing from n °° r protecting mechanism comprises a magnet detect- 
the spirit of the present invention. Moreover, it is to be in S sensor and a magnetic rotating plate rotatable by the 
understood that certain features of the present invention movement of the floor polisher and the rotation of 
can be used to advantage without a corresponding use wmch 15 f tecte * b * said fensor, and said sensor being 
of other features thereof. 30 wasted to vertically moving mechanism to op- 

What is claimed is* erate said vertically moving mechanism to raise the pad 

- A - , ' . , _, _ when said sensor detects the stopping of rotation of said 

L A floor polisher having a pad and means for cans- rotating nlate 

ing, while the floor polisher is travelling, said pad to 6 A noor polisher M claimed m claim x Qr claim ^ 

rotate at a high speed to polish a floor, said floor pol- 35 wherein ^ floor pollsher ^ a hand pusn ty pe, and said 

isner comprising: floor protecting mechanism comprises an optical sensor 

a vertically moving mechanism adapted to move said and a rotating plate rotatable by the movement of the 

pad in the vertical direction with respect to the floor polisher and the rotation of which is detected by 

floor; sa id sensor, and said sensor being connected to said 

a ground pressure adjusting mechanism connected to 40 vertically moving mechanism to operate said vertically 

said vertically moving mechanism for maintaining moving mechanism to raise the pad when said sensor 

a ground pressure of the pad at a set pressure by detects the stopping of rotation of said rotating plate, 

controlling said vertically moving mechanism; and * * * * * 
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